THIS PAGE IS INSERTED BY OIPE SCANNING 
AND IS NOT PART OF THE OFFICIAL RECORD 

Best Available Images 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 

BLURRY OR ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 

COLORED PHOTOS HAVE BEEN RENDERED INTO BLACK AND WHITE 
VERY DARK BLACK AND WHITE PHOTOS 
UNDECIPHERABLE GRAY SCALE DOCUMENTS 

IMAGES ARE THE BEST AVAILABLE 
COPY. AS RESCANNING WILL NOT 
CORRECT IMAGES, PLEASE DO NOT 
REPORT THE IMAGES TO THE 
PROBLEM IMAGE BOX. 



® 



TUK Kr.!TI<M M!:r. 



sriv 



Europlischas Patenumt 

Eurep«an P«tant Oftlce 

Off ICS aurop^n das br«v«u 



O PubUcalion number: 0 277 366 

A1 



© Application numbef: 87119364.6 
® Data or filing: 30.1X87 



EUROPEAN PATENT APPLICATION 

© im.a- A61M 25/00 



The tiila of th« Invantion ha& baen amanded 
(Quldallnai for Ejamimtion in lha EPO. A-UI. 
7.3). 



© Priority: 06.01.67 US 6&4 

© Dale of publication of applicailon: • 
l0.oa^ Bglletin 68^2 

© Designatad Conuacting Statas: 
CH DE FR QB IT U NL 



© Applicant: ADVANCED CARDIOVASCULAR 
SYSTEMS, INC 
139S Charif tton Road 
Mountain Vlaw, CA 94039-71 01 (US) 

© tnvantor: Wand, Bruca H. 
4193 MyaUc Ceuit 
San Joa*. California 96124(U8) • 
Inwanior Brown, Patar 8. 
742 A Mora Driva 

Lot Attoa HUla. California 94022(US) 
Invantof: Sam«o^ Wllfrlad J. 
19691 Farwatl Avanua 
Saratoga, California 95070(US) 

® Rtprasantaiive: BallUe, lain Camaron et al 
cM Udat 4 Parry Itanorptatt S 
0-8000 MUnchon 2(DE) 



© QuIdIng cathatar asaambly and mathod for making It 



© Guiding catnetar assembly (11) adapted to be 
ln$f nad Into a vassal having a first guiding catheter 
(12) and a second guiding catheter (13) removably 
disposed within the first guiding catheter (12). The 
second guiding catheter (13) has a length so that it 
extends beyond the distal extremity of the first guid- 
ing catheter (13). Each of the First and second guid- 
ing catheters (12. 13) includes a flexible elongate 
tubular member (16. 18) having a bore (17. IB) 
extending Iheraifirough and a fining pi) secured to 

^tha proximal extremity of the tubular member (16. 

^18). The bore (17. 19) In the tubular member (16. 

^18) is of a slza so that the portion of the second 

(D guiding catheter (13) extending beyond the IHting 
can ba introduced into the bore (17) of the 
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GUIDING CATHrrER ASSEMBLY AND METHOD 



Tacftnicai Field 

This inveniion relaies to a guiding catheter 
assembly end meihod and more pirtkulariy to a 
guiding catheter assembly and method which in- 
cludes a subselective guiding catheter. 

Bacfagroynd of ihe Invention 

Guiding catheters ha^/e heretofore beert pro- 
vided, for example, of the type disclosed in U.S. 
Patent No. 4J23.07i. It has t>een found that for 
certain applications, such guiding catheters have 
loo great a wall thickness so that an inner bore of 
the cesired diameter could not be produced. In 
Addition, such catheters in cenain appticationt have 
not had the desired torcueability. It is therefore 
desirable to provide a new and Improved guiding 
catheter and method for making the same. 

In genaraJ. it is an object of the present inven- 
tion to provide a guiding catheter assembly and 
method in which the guiding catheter utiii2ed there- 
in have increased bore sizes without irn:reasing the 
corresponding outer diameters of the guiding cath- 
eters. 

Another object of the invention is to provide a 
guiding catheter assembly of the above character 
which has improved torquaability. 

Another cbject of the invention is to provide i 
guiding catheter assembly of the above character 
which makes the possible uae Of a subselective 
catheter. 

Another object of t*ie invention is to provide a 
guiding catheter assembly which has good column 
strength even though it has a thinner waJi section. 

Additional objects and features of the invention 
will appear from the following description wherein 
the preferred embodiment is set forth in detail in 
conjunction with the accompanying drawings. 



The Drawlnps 

FIGURE 1 ts a side elevation on the above 
guiding catheter assembly incorporating the 
present invention shewing an outer guiding catheter 
with an inner or subselective catheter disposed 
therein. 

FIGURE 2 is a side etevational view of the 
proxinul portion of the assembly shown in Figure 1 
but showing the subselective catheter only partially 
inserted into the outer guiding catheter. 



FIGURE 3 is a side elevaticnai view of f>s 
first or outer guiding catheter utilised in the asserD> 
biy Shown in Figure 1. 

FIGURE a is an enlarged crots-sectional 
f view of a portion of the catheter encircled by the 
line 4-4 of Figure 3. 

FIGURE S ia a side eievational view with 
portions broken away ol the portion of the catheter 
in Figure 3 encircled by the line 5*5 of Figure 3. 
10 FIGURE 6 19 an enlarged cross-sectioni) 

view Uken along the line 6-6 of Figure 3. 

FIGURE 7 is a cross-sectional view ot an 
alternative tip construction for the catheter. 

fS 

Detailed Description 

In general, the guiding catheter assembly is 
adapted to be inserted into a vessel in the human 

90 body and consists of a first guiding catheter and a 
second or subselective guiding catheter. The sec- 
ond guiding catheier is removably disposed within 
the first guiding catheter and has a length so that it 
extends beyond the first guiding catheter. Each d 

25 the first and secor>d guiding catheters includes a 
flexible elongeibd tubular member having a bor* 
extending therethrough and having a hub secured 
to the proximal extremity of the tubular member. 
The bore in the tubular member of the first guiding 

30 catheter has a size so that the disul extremity of 
the guiding catheter can be inserted through the 
hub and into the bore of the tubular member of the 
first guiding catheter. The tubular member of the 
first guiding cetheter is comprised soie'y of * K"id- 

js ed jacket formed of an arom»Yir polyamlda tila- 
rhem. me braia«a jecKet having a cured plastic 
material Impregnated therein to provide a smooth 
inner surface dehning the bore of the first tubular 
member. 

40 l^ore in particular as showr^ in the drawings, 

the guiding catheter assembly 1 1 consists of a first 
or outer guiding catheter 1 2 end a second or inner 
guiding catheter t3. The second or inner guiding 
catheter ia adapted to be positioned within the first 

4S or outer guiding catheter so that ft it removably 
disposed therein so that it can senra as a aubselec- 
tive guiding cathater. As can be seert from Figure 
1, the second or subselective guiding catheter t3 
has a length which is greater than the length of the 

50 first guiding catheter 12 so that it will extend be- 
yond the distal extremity of the outer guiding cath- 
eter. 

Each of the first and second guiding catheleri 
12 and 13 Is comprised of a flexible ebngats 
tubular member having a bore extendirig thereth- 
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rough. Thus. th« first or outer guiding catheter 12 ts 
provided with a ftexibia •longata tubular member 
16 which is provided with a bore l7 extending 
therethrough. Simiiarty, tne second guiding cair>eUr 
13 is comprised of a flexible elongate tubular mem* 
ber 18 having a bore 10 e^nending therethrough. 

Each of the tubular members 16 and 18 for the 
first and second guide catheters 12 and 13 is 
manufactured in a similar manner. By way of ex- 
ample, the method of mariufaciure for the tubular 
member i6 win b« described. A cylindrical eion- 
gate mandrel (not shown) which is circular in cross- 
section and of e suitable length is provided. The 
mandrel is formed of a suitable material such as 
Teflon so that H has a smooth ouier surface. It also 
has a suitable outside diameter as. tor example, for 
a 8 French guiding catheter the outside diameter of 
the mandrel would be .080 inches. A jacket 21 of 
high tensile strength fibers is braided onto the 
mandrel aiong the length thereof. -The fibers are 
formed pf a high tensile strength material of a 
suitable type such as Kevlar 49 Aramid yarn supK 
plied by DuPont having a siie or fineness ranging 
from 195 10 2130 denier. The tensile strength is in 
the order of 2.8*' lO^a (400.000/lb per in'), li has a 
high modulus of i.2'lO'*Pa (i8.000.000/lb In^). 
The yarns are comprised of multiple around cross* 
section continuous filaments of approximately i.S 
denier per filament. The yarns are formed into 
ribbons 22. The ribbons can have a suitable dimen- 
sion depending upon the denier of the kevlar yarns 
utilised. By way of example. If a Kewlar yarn having 
a 380 denier is utilized, a typical ribbon has a 
cross-section dimension of approximately .08*1.3 
mm (2.5 ' 50 mils). The jacket 21 is formed by 
Ullli2ing a four four braiding technique which 
means' thai eight different ribbons of Kevlar are 
braided onto the mandrel, a braiding pattern such 
as the one shown in Figure 5 can be utilized. 

After the jacket 21 has been formed on the 
mandrel, a suitable adhesive such as a poiyure- 
thane adhesive is placed on the braided jacket 21 
to saturate the jacket so that It extends through the 
ribbons 22 and forms a smooth coat onto the 
Teflon mandrel to form a thin internal layer 23 over 
the Teflon mandrel and interior of the braided jack- 
et 21 (see Figure 6). At the same time an exterior 
layer 24 is also formed by ihe same polyurethar>e 
adhesive end is provided on the exterior of the 
impregnated jacket 21 to provide a smooth outer 
surface. The polyurethane adhesive is allowed to 
cure and thereafter, the outside diameter of me 
layer 24 is centerleas ground to the appropriate 
size. 

For an 8 French guiding catheter, the Impreg- 
nated polyurethane layer 23 forms a very thin layer 
of polyurethane as. tor example, one having a 
thickneaa of approximately 0.02S mm (.001 Inch). 



The braided iacket 21 has a thickness of approxi- 
mately 0.15 mm (.008 inch). The polyurethane lay- 
er 24 has a thickness of approximately 0.1 mm 
(.004 inch). The ouuide diameter of the layer 24 

I when centerie&s ground is ground to a diameter of 
approximately 0.26 mm (.0103 inch). After the layer 
24 has been formed and ground, anotner very thin 
layer 26 of a suitable thickness such as 0.025 mm 
(.001 inch) IS sprayed onto the exterior of the layer 

ro 24 to provide an 8 French catheter which has an 
outside diameter of approximately 0^6 mm (.0105 
inch). It desired, this outer thin layer 26 can be 
provided with a suitable color, as for example, 
black to provide a very shiny biack outer appear- 

is ance to the guiding catneter. 

In order to make at least a portion of the 
guiding catheter visible under X-rays, a suitable 
radiopaque powder such aa tantalum powder is 
incorporated in the disui extremity of the layer 24. 

go By way of example, (ht last 4 inches of the distal 
extremity of the guiding catheter 12 can be impreg- 
nated with such a powder so thai the bends pro- 
vided in Ihe distal extremity of the guiding catheter 
as shown -in Figures 1 and 2 are substantially 

M opaque to X-rays. 

In order to provide a soft tip on the guide 
catheUr, it is desirable to leave the last one mil- 
limeter of the distal exuemity unsupported by the 
braided jacket 21. Therefore, it is desirable to form 

JO the layers 24 and 26 $0 tney extend slightly be- 
yond tne braided jacket 21. With such a soh tip the 
catheter can be introduced into a vessel in the 
human body without danger of damaging the ves- 
sel such as could occur with a rigid or relatively 

15 hard lip. 

Ahernat'ively. if desired, a son tip can be pro- 
vided on the distal extremity of the catheter 12 in 
the manner sfiown in Figure 7. This can be aceom* 
pushed by orlndino an anniiiar recjU^ ?7 .ooto th« 

4o distal exuemity to remove, a. portion the la«^' 2,4. 
M eon plastic tip termed of a suitable soft plastic 
is molded onto the distal ejQfemity of thO^ed 
jacket ai 

Aher the tubular member 16 has been formed 
4S on the Teflon mandrel hereinbefore described, the 
mandrel can be readily removed from the tubular 
memtjer by withdrawing the earns to provide a very 
smooth inner surface for the lumen 17 formed by 
the thin layer 23 extending thsrethrough. There* 
io after, the distal extremity of the tubular member 16 
Is formed into the desired shape as. for example, 
the conventional J*shape, which is shown in Figure 
3 of the drawings by the appllcabon of heat In an 
appropriate mold. 
AS A Liier*type fitting or hub 31 formed of a suit- 

able material such as plastic is mounted on the 
proximal exuemity of the tubular member 16. Th« 
fining 31 Is provided with a pair of uiangular 
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shaped wings 32 which txt^nd di*m«t/ically of lh« 
fining. Th» lining 31 is «lso providid with a pair of 
flat) 33 which are offset by a^proxImaTely 90 de- 
grees from the winga 32. The flats can be utilized 
for placing an appfoprtate trademark or other des- 
Ignation (nol shown). A Luer-type connector 34 is 
provided on the proximal extremhy of and intsgraJ 
with the fitting 3i. 

A cylindrical rectss 36 (see Figure 4) is pro- 
vided in the distal e<tremity of the fftting 31 and 
receives thd proximal extremity of th« tubular 
member 16 which is reuined therein by suitable 
means such as an adhesive. The fining 31 Is pro- 
vided with a bore 35 which is aligned with tha 
lumen 17. Additional tubing 37 is provided which 
overlies the distal ejctremity of the fining 31 and the 
proximal extremity of the flaxible elongsio tubular 
member 16. If desired, the tubing 37 can b« 
formed of a heat shrlnkable plastic so that it forms 
• tight fit on the flexible eior.gata member 16 and 
the fining 3U 

^ The second or subaelecbve catheter is formed 
in (he sama manner as the first or outer guiding 
catheter t2 wim the excepyon that It is smaller in 
diameter and wall thickness. As can be appre- 
ciated, the outside diameter of the tubular member 
18 lorming a part of the second or Inner guiding 
catheter must have a size which is less than the 
inside diamater of the bore 17 of the lubuUr mem- 
ber 16. Thus, a subselectivB catheter 13 made in 
accordance with iha present invention can have an 
outside diameter of 1.75 mm (.070 inch) so that it 
can be introduced through the 2mm (.080 inch) 
diameter of the bore 17 of an 6 French outer 
guiding catheter 1Z The dlsUI extremity of the 
subselective catheter 13 can be provided with dif- 
ferent types of bends. The subselective catheter 13 
would have a bore of approximately 1.25 mm (.050 
inch) so that balloon dilatation catheters of verioue 
sizes can be accommodated. The distal eitremiry 
can be formed in a suitable manner such as by 
heating the seme in a mold. With a subselective 
catheter 13 It is possible to reach lesions which are 
more disut from the ostium, particularly where it is 
necessary for the dilatation catheter to follow many 
curves. 

After the fabrication steps heretofore described 
for the guiding catheters 1 2 and 13 shown in Hg- 
ures 1 and 3 have been completed, it ii desirable 
to coat the interior bore of the tubular member 16 
and the exterior surf«r« ©f th» -iut*- .^^^ ig ^ 
auiiawe cross-imaable siUcon bisad lubricenL This 
can DO sccompllsheo Dy applying the lubricant as 
a liquid 10 the interior of the bore and alao to the 
exterior of the tubular member and permitting it to 
dry at room temperature or by heating the same. 

In certain appHcations of the guiding assembly 
11 it may be deairable to provide a plastic rming 4i 



which IS provided with a sUt 42 extending tenoitud 
naily of me same, so that it can be slipped over ine 
tubular member 18 of the second or subs.i.ctivg 
guiding catheter. This fining 4i can be shapecs m 
s such a manner so that it can bo slipped inio l^e 
Interior bore 44 of the Luer type fining 3i provio.d 
on the cuter guiding catheter 12, in this way. it i, 
possible to provide a compression finjng to ktep 
blood from oozjng out ben^een the outer guiding 
to catheter 12 and the inner guiding catheter 13 mc 
also to lock or clamp the subselective catheter 13 
in a predetermined position with respect to the 
main or outer guiding catheter i2. 

Operation and use of the gukJlng catheter as- 
fs aembly 11 and the guiding catheters 12 and 13 
forming a part thereof may now be briefly de- 
scribed as follows. The first or outer guiding ca*J». 
eter 12 can be ulilized in t conventional manner, 
such as that described in U.S. Patent No. 
30 4.323.071 for precutaneous transluminal coronary 
angioplasty. Use of guiding catheters of the pressnt 
Invention in such a procedure is panlcuiajiy Ad- 
vantageous because for the same size outside di- 
ameter guiding catheter a larger inside diamtier 
3t bore is obtained. This larger inner bore maites it 
easier to perform dye Injuections. tt also makes it 
possible to utili2e larger size balloon dilatation caiv 
eters. It is possible to utilize smaller guiding caiN 
eters as, for example, a 7 French guiding catheter 
M and obtain an inside diameter of a conventional 
guiding catheter, which makes It possible to utilize 
most balloon dilatation catheter presently on the 
market. 

The use of such smaller guiding catheters 

OS makes it possible to traverse smaller vessels in the 
human body. In addition, the guiding catheter has 
other advantages. For example, because of the 
inclusion of tantalum powder its distal extremity 
can be readily viewed durirvg the angioplasty pro- 

40 cedura. Similarly, because of its construction the 
catheter has ver/ great elickness on the inner and 
outer surfaces of' the same which lacititates inxsr* 
Hon and removal of the guiding catheter and alio 
inaenion and removal of guide wires and balloon 

45 dilatation catheters. In addition, because of Its con- 
struction, the guiding catheter has higher torque 
values which greatly tacititatea negotiating bends 
encountered In the vessels in the human body. 
These higher torque values are due to the compos- 

$0 fte polyureihane layera end the braJded Kevlar rib- 
bon jacket construction which is utilized in the 
guiding catheter. 

When a particularly difficult vessel Is encoun- 
tered, it may be desirable to utilize a subselective 

Si guiding catheter such as the second or Inner guid* 
tng catheter 13 shewn in Figure 6. The distal ex* 
tremity of this guiding catheter can be straightened 
out and inserted into the proximal extremity of the 
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nning 31 or to th« catheiar 12 and th«n introduced 
into the bora 17 of th« cathatar 12 and aOvancao in 
tha ton 17 so that tt>a diatal axtramity o} tha 
subsaiaeiiwa or innar cathatar 13 protrvdaa from 
tha diatal exiramlty of tha flrst or outar guiding 
cathatar 12. After the diatal ajctrarrtity of tha sub- 
aelactiwe catheter 13 has b«en advanced beyond 
tha distal aitremity of iha first guiding cathatar 12 
It aaaumat its conventional band which can be 
observed by the use ol floroacopy. By utifizing the 
subseiactiva guiding catheter 1 3 it is possible to 
aubaelect arteries or branches of arteries which 
would be difficult, if not Impossible, to nagotiate 
with a standard catheter 12. The subselective cath- 
eter 13 can be readily advanced to apply a larger 
pushing force on the distal extremity of the sub- 
selectve catheter. This is msde possible because 
the outer guiding catheter 12 through which the 
subselective catheter 13 is advanced senses to 
prevent buckling or kinUng of tha subsalactiva 
catheter 13 and therafore. increases its column 
strength.* Because of this (eatura. it is possible tfi 
utilize a subselective cathatar 13 having a thinner 
wall thereby also making it possible to provide 
smaller subselective cathaters. 

Attar the outar guiding catheter 12 is in posi* 
Hon. a small diameter guidewire 46 of a conven- 
tional type can be introduced through the bore 17 
end advanced into the desired vassal or stenosis. 
After the guidewlre 46 is in place, the subselective 
catheter can be ir^troduced over tha guldawire 4d 
and introduced into the bore i7 until Hs distaJ 
extremity extends beyond the distal extremity of 
the main guiding catheter 12. It is also advanced 
over the guidewire Into or r^ar the desired 
stanoais. Thereafter, a balloon dilatation catheter 
having ' a Ipw profile can be introduced into tha 
subselective guiding catheter and advanced over 
the guidewire 46 into the stenosis. The guidewire 
46 then can be removed. The stenosis can then be 
dilated by inflating tha balloon In the conventionaJ 
manner. Thereafter, the balloon dilatation catheter, 
the guide wire 4fi and the guiding catheters 12 and 
1 3 can be removed. 

Tha principle advantages of the subselective 
catheter 13 is that, in conjunction with an outer 
guiding catheter. It provides additional support to 
the balloon catheter while aossing a tight stenosis 
and/or a stenosis deep In a tortuous vessel. 

The subselective catheter would most likely be 
used in conjunction with an iF guiding catheter. 
(ID « 2.3mm) (10 •.082 inch). This would allow the 
subselective catheter to have an OO of 2 mm (.080 
Inch) and an ID of 1.S mm {MO inch). The sub* 
selective catheter would then accommodate most 
small profile balloon catheters. From the foregoing 
can be seen that the guiding catrveters of tfM 
present invention in and of themselves have nu* 



merous advantages over presently avsiladie guro- 
Ing calhetars. In addition, the guiding cathaters are 
formed In such a manner so that the use of sub- 
te)ecttv« guiding catheters Is made possible. This 
s makes It possible to treat aneriai vessels which sre 
very small in size and difficult to reach. 



Clafma 

to 

1. In a guiding catheter assembly adapted to 
be Inserted into a vessel, a first guiding catheter 
and a aecend guiding cathatar removably disposed 
within the first guiding catheter and having a length 

IS so that it extends beyond the distaJ extremity of the 
first guiding cathetar, each of said first and second 
guiding catheters Including a flexible elongate tubu- 
lar member having a bora extending therethrough 
and a fitting secured to the proximal extremity of 

90 the tubulax member, the bore in the tubular mem- 
ber being of a size so that the portion of the 
second guiding catheter extending beyond the fit- 
ting can be inuodueed Into the bore of the tubular 
member of the (Irat guiding catheter. 

23 2. An assembly as claimed in Claim 1 wherein 
said tubular member is comprised solely of braided 
ribbons having a cured plastic malarial impreg- 
nated therein providing a smooth inner surface 
defining the bore and additional cured plastic pro- 

30 viding a smooth outer surface. 

3. A guiding catheter as claimed In Claim 2 
wherein said tubular member includes an outer 
plastic layer having an opaque cok>ring ^•rmn. 

4. A guiding catheter as claimed In Claims 1. 2 
» or 3. wherein the tips of the flexible tubuia/ mem- 
bers are relatively soft and are free of the braided 
ribbons. 

5. A guiding catheter as claimed in Claim 2 
wherein aaid braided ribbona are formed of Kevlar 

«o eg aramid yarns. 

6. A catheter assembly as claimed in Claims 1 . 
2, 3. 4 or 5 together with a hub mounted on the 
proximal end of each h;bular member, and fitting 
carried by the second catheter and adapted to said 

4S seat in (he hub provided on the proximal extremity 
of the outer guiding catheter to provide a liquid 
tight seal and also to retain the inner gijiding cath- 
eter in a predetarmirted position with respect to the 
oulet gutding catheter. 

80 7. ;n a guiding catheter, a flexible tubular mem- 
ber tiaving a bore eMending therethrough, aaid 
tubular member being comprised of a jacket 
formed solely of braided n*bbons having a cured 
plastic material impregnated therein and providing 

60 a smooth Inner surface defining the bore. 

8. A catheter as claimed In Claim 7 wherein 
said plastic material is polyurethane. 
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9. A catheter as claimed in Claims 7 or 0. 
togather with additional layers of plastic lomiad on 
said braided laekat and wherein one of said layers 
includes an opaque coloring. 

10. A eaihater as claimed In Claims 7. e or 9. s 
wherein the distal exiremity of the tubular members 

has a radiopaque powder incerporatad In same. 

11. A cathtter as claimed in Claim 10 wherein 
radiopaque powder includes tantalum. 

12. A cathtter as claimed in Claims 7. 8. 9. 10 io 
or 11, together with at least one additional layer 4 
plastic formed on said Jacket said layer being 
cenierless ground to a precise diameter. 

13. A catheter as in Claim 1 wherein each of 

the first and second Q\ttd\t\Q catheters la provided i§ 
with a son tip. 

14. In a method for making a guiding catheter, 
providing a mandrel formed of a material having i 
smooth outer lurface. braiding a jacket of ribbons 
comprised of yarn onto said mandrel, impregnating go 
said ribbons with a plastic* material and curing the 

»same so that a smooth inner surface ti provided 
engaging the mandrel, removing the mandrel so 
that there is provided a flexible tubular member 
which is formed solely of the braided ribbons hav- m 
ing a cured plastic material Impregnated therein 
and iheraon. 

15. A method as claimed In Claim 14 together 
with the step of applying additional layers of plastic 
onto the braided Jacket. jo 

16. A method as claimed in Claim tS together 
with the step of adding an opaque coloring to one 
of the layers of plastic material. 

17. A method as claimed in Claim 14 together 

with the step of impregnating the distal extremity of js 
at leaat one of the plastic layers with a radiopaque 
powder. 

18. A method as claimed In Claim 14 together 
with the step of placing a predetermined bend in 

the distal eirtremlty of the flexible tubular member. «o 

19. A method as claimed in Claim 15 together 
with the step of centerless grinding at least one of 
the layers of plastic material. 
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♦ Fig. 2; page 2, lines 100-108; 
page 3, lines 4-10,27-30,37- 
40 • 



* tf/rvn ii» tar al clMM 



CLWi^iCATiOH OF TmC 



A 61 M 25/00 



K.8 
4 



TiCMMCAL FICLOS 
SCAllCMCOnn(.CI«i 



A 61 M 25/00 



3,9,10 



VIENNA 



O^m Ol C»W»b l iOW of *w 

24-05-1968 



LUDWIG 



CATCOORT OF CTIID DOCUMCNTS 



pcmcMUrty relevant it combifMd wiili another 
tfeeum«nt of \ht tMftm caiCQoit 



•nar ffta ftlififl data 
D : Oocuffiani c*wd tn tfi* apolieatien 
L : deeuiMMeiiadforatharfaiMM 

of ihm tMmm ptMnI tmij. co/rvtpenflmQ 



•ni«rfii«di«ta aocirmant 



